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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital camera, 
with which a photographer can set a soft focus effect, 
capable of expressing the constant soft focus effect 
regardless of a photographing distance. 
SOLUTION: A main microcomputer 1 discriminates 
whether it is an automatic soft focus setting mode or 
not by discriminating the setting position of a mode 
setting dial 30. In the automatic soft focus setting mode, 
a photographing power . is calculated from the focal 
distance information of a photographing lens. In this 
case, the calculating expression of the photographing 
power is photographing power = focal distance/object 
distance. Next, the main microcomputer 1 discriminates 
whether the photographing power is not less than 1/30 
or not When the photographing power . is not less than 
1/30, a strong soft focus processing coefficient is set 
but when the photographing power is less than 1/30, a 
weak soft focus processing coefficient is set 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The digital camera characterized by to have a setting means to set up the strength of 
the aforementioned soft focus processing, and the control means which control the 
aforementioned image-processing means according to the strength of the soft focus processing 
set up by the aforementioned setting means in the digital camera equipped with the image- 
processing means which carries out image formation of the photographic subject image on an 
image pck-up element, changes it into a picture signal, and carries out soft focus processing of 
this picture signal by the taking lens. 

[Claim 2] The digital camera characterized by to have a measurement means measure the 
distance to the aforementioned photographic subject, and the control means which strengthen 
the degree of the soft focus processing in the aforementioned image-processing means, so that 
the distance measured by the aforementioned measurement means is far in the digital camera 
equipped with the image-processing means which carries out image formation of the 
photographic subject image on an image pck-up element changes into a picture signal and 
carries out soft focus processing of this picture signal by the taking lens. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the digital 
camera which has the function to perform soft focus photography which obscured the 
photographic subject image intentionally about a digital camera. 
[0002] 

[Description of the Prior Art] With the silver salt camera (film sensitization camera), the soft 
focus lens using the spherical aberration of lens optical system was used and the optical method 
of equipping the front face of a taking lens with a soft focus filter was taken to obscure a 
photographic subject image intentionally and take the photograph (soft focus photograph) of soft 
sensibility. 

[0003] On the other hand, after taking a photograph, it was made to acquire a soft focus picture 
by performing the image processing using the computer etc. to the obtained image data, although 
it is possible also for an optical method in the case of a digital camera. 
[0004] 

[Problem(s) to be Solved by the Invention] However, shading-off processing of fixed strength is 
not conventionally performed to the photoed image data, and there was a case where sufficient 
image effect was not acquired, for some photographic subjects. 

[0005] Moreover, in the conventional image processing, it was not taken into consideration that 
the degree of an effect changes with photography scale factors though a shading off of fixed 
strength is added. That is, when soft focus processing of fixed intensity is performed, a 
photographic subject with many high frequency components turns out that the effect tends to 
show up. Therefore, when it was not based on photography distance but soft focus processing of 
fixed intensity was performed, as for the distant view, the soft focus effect showed up strongly 
against the intention of a photography person, and since the soft focus effect would be weakly 
expressed against an intention of a photography person, the close-range view had a problem on 
the image effect. 

[0006] It was made in order that this invention might cancel the above troubles, and it sets it as 
the 1st purpose that a photography person offers the digital camera which can set up the soft 
focus effect, and sets it as the 2nd purpose to offer the digital camera which is not based on 
photography distance but can express the fixed soft focus effect 
[0007] 

[Means for Solving the Problem] By the taking lens, the digital camera according to claim 1 
concerning this invention carried out image formation of the photographic subject image on the 
image pck-up element, changed it into the picture signal, and is equipped with a setting means to 
set up the strength of the aforementioned soft focus processing, and the control means which 
control the aforementioned image-processing means according to the strength of the soft focus 
processing set up by the aforementioned setting means in the digital camera equipped with the 
image-processing means which carries out soft focus processing of this picture signal. 
[0008] By the taking lens, the digital camera according to claim 2 concerning this invention 
carried out image formation of the photographic subject image on the image pck-up element, 
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changed it into the picture signal, and is equipped with a measurement means measure the 
distance to the aforementioned photographic subject, and the control means which strengthen 
the degree of the soft focus processing in the aforementioned image-processing means, so that 
the distance measured by the aforementioned measurement means is far in the digital camera 
equipped with the image-processing means which carries out soft focus processing of this 
picture signal. 
[0009] 

[Embodiments of the Invention] <the fundamental composition of A. digital camera, and 
operation> — the fundamental composition and fundamental operation of a digital camera are 
first explained using drawing 1 and drawing 2 Drawing 1 is the block diagram of the digital camera 
100 equipped with the composition for realizing the image-processing method of the digital 
camera concerning this invention. 

[0010] As shown in drawing 1 , a digital camera 100 is equipped with the main microcomputer (it 
is henceforth called a main microcomputer for short) 1, and has composition which controls the 
function of each composition to explain below. 

[0011] The ranging module 2 (measurement means) which the composition controlled by the 
main microcomputer 1 receives the reflected light from a photographic subject, and outputs a 
photographic subject's distance information, A setup of the electric power switch for a 
photography person operating a digital camera 100, and the strength of soft focus processing, 
The switch group 3 including the mode setting dial 30 (setting means) for setting up the strength 
of soft focus processing automatically according to photography distance (photography scale 
factor), the inspection value at the time of the factory shipments about the model difference for 
every digital camera 100, And the display material 5, personal computers, and external monitors, 
such as a liquid crystal display (LCD) which records the various set points in front of power 
supply OFF etc. and which displays the set point for rewritable ROM (EEPROM)4, a photographic 
subject picture, and photography electrically, are received. RAM8 for carrying out data 
processing of the external interface 6 for outputting and inputting image information etc., the 
record medium 7 which records the photoed image information and in which desorption is 
possible, and the photoed image data, and a lens are minded. The solid state image pickup device 
which picturizes a photographic subject image (since CCD is used here) CCD may be called. 9 
and a solid state image pickup device 9 with the analog amplifier 11 and the analog amplifier 11 
which amplify the analog signal of the picture outputted from the image pck-up element driver 
(timing generator — the case where TG is called — it is) 10 which generates the pulse for 
making it drive, and the solid state image pickup device 9 While making A/D converter 12 and the 
focal lens group 14 which carry out digital conversion of the amplified picture analog signal, and 
are outputted to the main microcomputer 1 drive in the direction of an optical axis, they are the 
focal driver and position detection sensor 13 grade which detects the position of the focal lens 
group 14. 

[0012] In addition, the focal lens group 14 constitutes a part of image pck-up lens group which is 
image pck-up optical system, and the image pck-up lens group has the fixed lens group 141 fixed 
besides the focal lens group 14. 

[0013] The composition of the mode setting dial 30 is shown in drawing 2 . As shown in drawing 
2 , the mode setting dial 30 has composition which can do switch of ON/OFF of soft focus 
processing, automatic setting of soft focus processing, and manual setting of the strength of soft 
focus processing. 

[0014] Drawing 3 is a conceptual diagram explaining the basic composition of a solid state image 
pickup device 9. Two or more light-receiving cell train 21 L by which two or more light-receiving 
cells 21 were arranged is arranged, and the solid state image pickup device 9 is constituted. The 
light-receiving cell 21 consists of optoelectric transducers which transform a light energy into 
electrical energy, and if light is irradiated by the light-receiving cell 21, that to which the charge 
occurred and outputted the generated charge according to the predetermined timing generated 
by the image pck-up element driver 10 will serve as a picture signal. 

[0015] In drawing 3 , the charge of each light-receiving cell 21 is discharged by the transfer 
register. 23 put side by side to the transfer gate 22 by what the transfer gate 22 put side by side 
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to light-receiving cell train 21 L is opened for (the depth of a potential well is changed so that the 
charge of the light-receiving cell 21 may be moved). The charge discharged by the transfer 
register 23 moves in the inside of the transfer register 23 by CCD operation to which a charge is 
moved by changing the depth of a potential well one by one, and is transmitted to the read-out 
register 24 which intersects perpendicularly with the transfer register 23. A charge is 
transmitted by CCD operation also in the read-out register 24, and it is outputted to the output 
section 25 shell exterior. In addition, the transfer register 23 and the read-out register 24 are 
shaded, and itself does not cause photo electric translation. 

[0016] It is an analog value, and since the picture signal outputted from a solid state image 
pickup device 9 is feeble, it is amplified with the analog amplifier 11, it is changed into digital 
value by A/D converter 12, and is given to the main microcomputer 1. With the main 
microcomputer 1, while performing various image processings to the given digital image signal 
and displaying on the display material 5 as a photographic subject picture, according to operation 
of a photography person, it compresses based on a JPEG method, and records on a record 
medium 7. In addition, since it may be unable to be coped with only by the memory built in the 
main microcomputer 1 on the occasion of the image processing, data processing etc. is 
performed using RAM8. In addition, since the main microcomputer 1 performs various image 
processings (the soft focus processing explained later is included) to the above like at a picture 
signal, while having a function as an image-processing means, it also has control of an image 
processing, and the function as control means which control the degree of soft focus processing 
explained later. 

[0017] When a digital camera 100 can switch photography mode and a playback mode and it is in 
a photography mode state, the solid state image pickup device 9 will always output the picture 
signal, and the photographic subject picture will be displayed on the display material 5 as a 
dynamic image. A photography person can record the image data of the picture of the request 
concerned on a record medium 7, if the switch for an exposure start is pushed when the picture 
of the display material 5 turns into a desired picture. On the other hand, when a digital camera 
100 is in a playback-mode state, the image data currently recorded on the record medium 7 can 
display on the display material 5. 

[0018] <Operation concerning B. invention>, next operation which relates to this invention using 
drawing 4 - drawing 7 are explained. In addition, drawing 4 - drawing 8 are the flow charts 
explaining operation concerning this invention, and it means that the portion which attached sign 
** - ** j s connected with the same signs. 

[0019] <B-1. preliminary operation> Preliminary operation before going into this photography is 
explained first If an electric power switch is made into an ON state as shown in drawing 4 (step 
ST 1), the main microcomputer 1 will be reset (step ST 2). Since each port of the main 
microcomputer 1 is a default by reset, initial setting of the main microcomputer 1, such as 
setting up the port which should be used, is performed (step ST 3). 

[0020] Next, the kind of the various set points in front of power supply OFF, for example, flash 
plate mode, or the kind in picture compression mode is read from EEPROM4 the inspection value 
at the time of the factory shipments about a model difference, and last time (step ST 4). 
[0021] Next, the record possible capacity based on the existence, kind, and kind of record 
medium 7 is checked (step ST 5), and after moving the focal lens group 14 to the initial valve 
position set as EEPROM4, acting as the monitor of the position of a lens by the focal driver and 
the position detection sensor 13 (step ST 6), the display material 5 is started (step ST 7). In this 
stage, a solid state image pickup device 9 does not operate, but in order to tell a photography 
person about starting of the display material 5, the display material 5 only turns it on. At this 
time, the various set points in front of power supply OFF, the record possible capacity of a 
record medium 7, etc. are displayed last time, and a photography person is notified. 
[0022] And the main microcomputer 1 performs initial setting of setting the exposure time as the 
image pck-up element driver (TG) 10 at 1 / 30 seconds as a reserve of image pck-up operation 
(step ST 8). Here, the exposure time is time to accumulate a charge in the light-receiving cell 
21, and it can be called the so-called shutter speed (calling SS) value. 
[0023] Initial setting of the image pck-up element driver 10 is completed, a picture signal is 
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outputted from a solid state image pickup device 9 in the image pck-up element driver 10 
operating, and a picture is displayed on the display material 5. At this time, the gain of the analog 
amplifier 1 1 is also set to predetermined initial value, for example, 1 time, (step ST 9); 
[0024] And displaying a picture on the display material 5, the main microcomputer 1 supervises 
switch operation of the switch group 3 (step ST 10), and stands by for the next camera 
operation. In addition, if a fixed time and photography person does not perform camera operation 
by the switch group 3 by the timer function of the main microcomputer 1 interior, a power supply 
is made into an OFF state for saving of power consumption. Usually, this fixed time is set up in 
about several minutes. 

[0025] Because a photography person rotates the mode setting dial 30 among the switch groups 
3 If a change in soft focus mode from the normal mode is made and half-push operation (it is 
henceforth called S1 operation) of the switch for an exposure start of the switch groups 3 (it is 
henceforth called a release switch) is performed further The main microcomputer 1 detects it 
(step ST 11), in the step ST 12 shown in drawing 5 , the ranging module 2 is made to drive and 
the distance information to a photographic subject is acquired from a camera (step ST 1 2). In 
addition, when a release switch will not be in S1 operation state, ten or less step [ ST ] 
operation is repeated. 

[0026] In addition, by catching a photographic subject in an optical finder (not shown), in case a 
photography person performs S1 operation, the ranging module 2 will receive the reflected light 
from a photographic subject, and the information about the distance to a photographic subject is 
acquired from a camera. Here, as a ranging module 2, the outdoor daylight passive module from 
the former etc. is used. 

[0027] Moreover, although detailed explanation is omitted since it is general about a ranging 
principle, the output of the ranging module 2 is given as a value corresponding to distance, and is 
recorded as an inspection value before information correspondence-related [ the ] shipping to 
EEPROM4. Therefore, photographic subject distance is found from the output of the ranging 
module 2, and the amount of deliveries of the focal lens group 14 which should focus for a 
photographic subject by collating with the focal distance information on the taking lens currently 
beforehand recorded on EEPROM4 (delivery information) is computed (step ST 13). 
[0028] And it is made to move to a target position because the main microcomputer 1 controls a 
focal driver and the position detection sensor 13, drives the focal lens group 14 and acts as the 
monitor of the position by the position detection sensor based on the delivery information on the 
focal lens group 14 computed at a step ST 13 (step ST 14). 

[0029] Since the solid state image pickup device 9 is always outputting the picture signal when a 
digital camera 100 is in a photography mode state as explained previously, if a photographic 
subject is caught in an optical finder (not shown), a photographic subject will be picturized by the 
solid state image pickup device 9 (step ST 1 5), and the image data of the photographic subject 
concerned will be incorporated by the main microcomputer 1 (step ST 16). 

[0030] The main microcomputer 1 computes the exposure control value to which a photographic 
subject becomes proper exposure from a photographic subject's luminosity information. Here, as 
an exposure control value, the so-called shutter speed (calling SS) value which specifies time 
(exposure time) to accumulate a charge, the gain of the analog amplifier 11, etc. are in the light- 
receiving cell 21. In addition, most simply, if the composition of drawing 3 is taken for an example, 
the charge of the light-receiving cell 21 will be discharged, the transfer gate 22 will close, and it 
will be defined in time until it next opens as shutter speed. 

[0031] And the main microcomputer 1 is set the computed gain as the analog amplifier 1 1, and a 
shutter speed value is set as the image pck-up element driver 10 (step ST 17). 
[0032] Next, the main microcomputer 1 distinguishes whether it is soft focus automatic setting 
mode by distinguishing the setting position of the mode setting dial 30 (step ST 18). And when it 
is soft focus automatic setting mode, the photography scale factor beta is computed from the 
photographic subject distance computed at a step ST 13, and the focal distance information on 
the taking lens beforehand memorized by EEPROM4. Here, the calculation formulas of a 
photography scale factor are a photography scale-factor = focal distance / photographic subject 
distance (step ST 181). 
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[0033] Next, as for the main microcomputer 1, a photography scale factor distinguishes whether 
it is 1/30 or more (step ST 182). When the photography scale factor beta is 1/30 or more, a 
strong soft focus processing coefficient is set up (step ST 183), and when that is not right, a 
weak soft focus processing coefficient is set up (step ST 184). Strong soft focus processing is 
performed to the close-range view to which the photography scale factor beta becomes large by 
this, and weak soft focus processing is performed to the distant view to which the photography 
scale factor beta becomes small. Consequently, it becomes possible to attain the fixed soft 
focus effect irrespective of photography distance (photography scale factor). In addition, the 
photography scale factors 1/30 are the standard values for a soft focus processing coefficient 
setup, and are not necessarily limited to this value. 

[0034] Here, strong soft focus processing and weak soft focus processing are explained. The 
technique of adding the value which applied the predetermined coefficient to the pixel data which 
adjoin it is in the pixel data set as the object of soft focus processing as an example of the 
technique of soft focus processing. This technique is further explained using drawing 8 and 
drawing 9 . 

[0035] Drawing 8 is a determinant explaining weak (a shading off is weak) soft focus processing, 
and drawing 9 is a determinant explaining strong (a shading off is strong) soft focus processing. 
In drawing 8 and drawing 9 , the coefficient is arranged corresponding to the array of pixel data, 
and the coefficient 1 is located in the center of a determinant so that it may correspond to the 
pixel data (it is henceforth called object pixel data) set as the object of soft focus processing. 
[0036] As shown in drawing 8 , each pixel data which adjoins object pixel data (namely, pixel data 
of a coefficient 1) on four directions was doubled 1/7, and each pixel data in the diagonal 
position of object pixel data is doubled 1/10. and coefficient twice — soft focus processing will 
be performed by adding each value carried out to object pixel data Therefore, the value of object 
pixel data becomes larger than soft focus processing before. And after the processing to one 
pixel data finishes, soft focus processing is performed to the following object pixel data. 
[0037] if the pixel data on the left of the pixel data of the coefficient 1 shown in drawing 8 turn 
into the following object pixel data — the value of the pixel data of a coefficient 1 — coefficient 
twice — although it is carried out and is added to the following object pixel data — that case — 
coefficient twice — the data before soft focus processing are carried out Therefore, in RAM8, 
the area which memorizes soft focus non-processed data, and the area which memorizes data 
[ finishing / soft focus processing ] are prepared. 

[0038] each pixel data boiling such processing, respectively, and performing it — each pixel data 
— the pixel data of the circumference — coefficient twice — since the value carried out will be 
added, the extreme data difference between pixel data will be lost, and contrast and the small- 
fire beam picture of a profile will be acquired as a picture 

[0039] in addition — although same processing is performed when performing strong soft focus 
processing, while enlarging a coefficient value in this case — coefficient twice — the number of 
the pixel data carried out will be made [ many ] Namely, each pixel data which adjoins object 
pixel data (namely, pixel data of a coefficient 1) on four directions as shown in drawing 9 is 
doubled 1/3.5. Each pixel data in the diagonal position of object pixel data is doubled 1/5. Each 
pixel data of the periphery which adjoins the pixel data doubled 1/3.5 is doubled 1/7. Each pixel 
data of the periphery in the diagonal position of the pixel data which doubled each pixel data of 
the periphery which adjoins the pixel data doubled 1/5 1/8, and were doubled 1/5 is doubled 
1/10. and coefficient twice — soft focus processing will be performed by adding each value 
carried out to object pixel data 

[0040] In addition, the soft focus processing coefficient shown in drawing 8 and drawing 9 is 
beforehand memorized by EEPROM4. 

[0041] And when it was not soft focus automatic setting mode in the step ST 18 shown in 
drawing 5 and is distinguished, as it is shown in drawing 6 , the main microcomputer 1 sets up a 
weak soft focus processing coefficient, when the mode setting dial 30 checks whether it is set 
up for any of weakness being the strength in soft focus mode (step ST 19) and is set to any of 
weakness the strength in soft focus mode (step ST 20). 

[0042] Here, when it is not soft focus mode (i.e., when the mode setting dial 30 is set as OFF), 
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the main microcomputer 1 checks the existence of S1 operation of a release switch (step ST 
23), and when S1 operation is not turned off, it stands by until a photography person performs all 
push operations (S2 operation and name) of a release switch (when the photography person has 
not lifted the finger from the release switch). In addition, when S1 operation is turned off, ten or 
less step [ ST ] operation will be repeated. 

[0043] Next, the main microcomputer 1 sets up and updates the processing coefficient in the 
case of performing strong soft focus processing, when the mode setting dial 30 checks whether 
it is set as powerful soft focus mode (step ST 21) and is set as powerful soft focus mode (step 
ST 22). 

[0044] In addition, when not set as powerful soft focus mode (i.e., when set as weak soft focus 
mode), operation after step ST23 is continued using the processing coefficient set up at a step 
ST 20. 

[0045] Next, when the existence of S1 operation of a release switch is checked (step ST 23) and 
S1 operation is not turned off, the main microcomputer 1 stands by until a photography person 
performs all push operations (S2 operation and name) of a release switch (when the photography 
person has not lifted the finger from the release switch). In addition, when S1 operation is turned 
off, ten or less step [ ST ] operation will be repeated. 

[0046] After one detectsS<B-2. book photography> main microcomputer 2 operation, it goes into 
this photography operation. First, as shown in drawing 7 , a solid state image pickup device 9 is 
controlled, and image pck-up operation is performed so that it may become the proper shutter 
speed for which it asked at a step ST 17 (refer to drawing 5 ) (step ST 25). After an image pck- 
up end, the picture signal from a solid state image pickup device 9 is amplified with the analog 
amplifier 11 set as the proper gain computed in a step ST 17, is changed into a digital output by 
A/D converter 12, and is incorporated by the main microcomputer 1 as digital image data by it 
(step ST 26). 

[0047] And general image processings, such as color balance processing, are performed to the 
incorporated image data (step ST 27), and when it is judged whether it is soft focus mode (step 
ST 28) and it is soft focus mode in the main microcomputer 1, it performs soft focus processing 
based on the processing coefficient set up at the step ST 20 shown in the step ST 183 shown in 
drawing 5 or a step ST 184, and drawing 6 , or a step ST 22 (step ST 29). 
[0048] Since after this records on a record medium 7, data processed [ soft focus ] are 
compressed on RAM8 (step ST 30), and it is recorded on a record medium 7 by the compressed 
data processed [ soft focus ] (step ST 31). A data compression is performed, in order to record 
many image data with a record medium 7, since data size is generally large. A JPEG method is 
used as a general compression method. 

[0049] After the end of a step ST 31, the main microcomputer 1 checks whether the 
photography person is performing S1 and S2 operation, and when omitting S1 and S2 operation 
is detected (i.e., when a finger is lifted from a release switch), it repeats ten or less step [ which 
is shown in drawing 4 / ST ] operation. In addition, when S1 and S2 operation is being performed 
(i.e., when having not lifted the finger from the release switch), check operation of a release 
switch is continued until it lifts a finger. 

[0050] In addition, also in the usual photography mode, when judged with it not being soft focus 
mode in a step ST 28, although photography operation of Steps ST30-ST32 is performed, the 
usual image data will be compressed in this case, and it will be recorded on a record medium 7. 
[0051] Although the above is operation of the digital camera concerning this invention, it not only 
records the photoed image data on a record medium 7, but it may connect external instruments, 
such as a personal computer, to an external interface 6, and you may output there. In addition, 
as a record medium 7, there is smart DIA and CompactFlash (CF) card and PC memory card etc. 

[0052] Moreover, the camera control from an external instrument is also possible through an 
external interface 6. In addition, there are a terminal which can connect serial cables, such as 
RS-422, as an external interface 6, an NTSC output terminal corresponding to the output to a 
television set, a printer output terminal to a printer, etc. 

[0053] As explained beyond the <B~3. characteristic operation effect>, according to the digital 
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camera by this invention, the soft focus photography by the mode setting of at least 2 stages in 
powerful soft focus mode and weak soft focus mode is attained, and a photography person can 
use properly according to the purpose of using soft focus. Moreover, by changing the degree of 
soft focus processing according to a photographic subject's photography scale factor, it is not 
influenced by a photographic subject's photography scale factor, but a picture with the uniform 
soft focus effect can be acquired. 

[0054] <B-4. modification> In explanation [ still more more than ], although soft focus mode was 
explained about the example which can be set as two kinds of strength, it is not limited to two 
kinds. Moreover, you may enable it to change alternatively. 

[0055] Moreover, although the example in which the processing coefficient in soft focus mode is 
beforehand set as EEPROM4 was shown, a photography person may enable it to set the strength 
of soft focus as arbitrary strength from the menu screen displayed on the display material 5 in 
the above explanation. 
[0056] 

[Effect of the Invention] According to the digital camera according to claim 1 concerning this 
invention, since the strength of soft focus processing can be set up, the soft focus effect can be 
set up according to a photographic subject or the photography purpose, and the width of face of 
the photography effect can be expanded. 

[0057] According to the digital camera according to claim 2 concerning this invention, since the 
degree of soft focus processing is strengthened when a photographic subject's distance is far, it 
becomes possible not to be based on photography distance but to attain the fixed soft focus 
effect. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] Especially this invention relates to the digital 
camera which has the function to perform soft focus photography which obscured the 
photographic subject image intentionally about a digital camera. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] With the silver salt camera (film sensitization camera), the soft 
focus lens using the spherical aberration of lens optical system was used and the optical method 
of equipping the front face of a taking lens with a soft focus filter was taken to obscure a 
photographic subject image intentionally and take the photograph (soft focus photograph) of soft 
sensibility. 

[0003] On the other hand, after taking a photograph, it was made to acquire a soft focus picture 
by performing the image processing using the computer etc. to the obtained image data, although 
it is possible also for an optical method in the case of a digital camera. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the digital camera according to claim 1 concerning this 
invention, since the strength of soft focus processing can be set up, the soft focus effect can be 
set up according to a photographic subject or the photography purpose, and the width of face of 
the photography effect can be expanded. 

[0057] According to the digital camera according to claim 2 concerning this invention, since the 
degree of soft focus processing is strengthened when a photographic subject's distance is far, it 
becomes possible not to be based on photography distance but to attain the fixed soft focus 
effect. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, shading-off processing of fixed strength is 
not conventionally performed to the photoed image data, and there was a case where sufficient 
image effect was not acquired, for some photographic subjects. 

[0005] Moreover, in the conventional image processing, it was not taken into consideration that 
the degree of an effect changes with photography scale factors though a shading off of fixed 
strength is added. That is, when soft focus processing of fixed intensity is performed, a 
photographic subject with many high frequency components turns out that the effect tends to 
show up. Therefore, when it was not based on photography distance but soft focus processing of 
fixed intensity was performed, as for the distant view, the soft focus effect showed up strongly 
against the intention of a photography person, and since the soft focus effect would be weakly 
expressed against an intention of a photography person, the close-range view had a problem on 
the image effect. 

[0006] It was made in order that this invention might cancel the above troubles, and it sets it as 
the 1st purpose that a photography person offers the digital camera which can set up the soft 
focus effect, and sets it as the 2nd purpose to offer the digital camera which is not based on 
photography distance but can express the fixed soft focus effect 
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MEANS 

[Means for Solving the Problem] By the taking lens, the digital camera according to claim 1 
concerning this invention carried out image formation of the photographic subject image on the 
image pck-up element, changed it into the picture signal, and is equipped with a setting means to 
set up the strength of the aforementioned soft focus processing, and the control means which 
control the aforementioned image-processing means according to the strength of the soft focus 
processing set up by the aforementioned setting means in the digital camera equipped with the 
image-processing means which carries out soft focus processing of this picture signal. 
[0008] By the taking lens, the digital camera according to claim 2 concerning this invention 
carried out image formation of the photographic subject image on the image pck-up element, 
changed it into the picture signal, and is equipped with a measurement means measure the 
distance to the aforementioned photographic subject and the control means which strengthen 
the degree of the soft focus processing in the aforementioned image-processing means, so that 
the distance measured by the aforementioned measurement means is far in the digital camera 
equipped with the image-processing means which carries out soft focus processing of this 
picture signal. 
[0009] 

[Embodiments of the Invention] <the fundamental composition of A. digital camera, and 
operation> — the fundamental composition and fundamental operation of a digital camera are 
first explained using drawing 1 and drawing 2 Drawing 1 is the block diagram of the digital camera 
100 equipped with the composition for realizing the image-processing method of the digital 
camera concerning this invention. 

[0010] As shown in drawing 1 , a digital camera 100 is equipped with the main microcomputer (it 
is henceforth called a main microcomputer for short) 1, and has composition which controls the 
function of each composition to explain below. 

[0011] The composition controlled by the main microcomputer 1 is the ranging module 2 which 
receives the reflected light from a photographic subject and outputs a photographic subject's 
distance information. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the digital camera equipped with the composition 
which realizes the image-processing method of the digital camera concerning this invention. 
[Drawing 2] It is drawing explaining the composition of a mode setting dial. 
.Drawing 3] It is a conceptual diagram explaining the composition and operation of a solid state 
image pickup device. 

[Drawing 4] It is a flow chart explaining the image-processing method of the digital camera 
concerning this invention. 

[Drawing 5] It is a flow chart explaining the image-processing method of the digital camera 
concerning this invention. 

[Drawing 6] It is a flow chart explaining the image-processing method of the digital camera 
concerning this invention. 

[Drawing 7] It is a flow chart explaining the image-processing method of the digital camera 
concerning this invention. 

[Drawing 8] It is drawing explaining an example of the technique of soft focus processing. 
Drawing 9] It is drawing explaining an example of the technique of soft focus processing. 
.Description of Notations] 
30 Mode setting dial. 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 



http:/ / www4.ipdljpo.go.jp/ cgi-bin/tran_web_cgi_ejje 



2003/09/04 



2/4 ^— v 



22 
-1 



21 



21 U 



23 



J 



]~25 



24 



[Drawing 4] 



ST1 



ST 2 
ST3 
ST4 
ST5 



I 



ST6 



I 



-ST8 
ST9 




^Drawing 8] 









1/10 


1/7 


1/10 


1/7 


1 


1/7 


1/10 


1/7 


1/10 









[Drawing 9] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/09/04 



1/10 


1/B 


1/7 


1/8 


1/10 


1/8 


1/5 


1/3.5 


1/5 


1/6 


1/7 


1/3. B 


1 


1/3.5 


1/7 


1/8 


1/5 


1/3. 5 


1/5 


1/8 


1/10 


1/B 


1/7 


1/8 


1/10 



[Drawing 5] 
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[Drawing 6] 
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